LOAN DOCUMENT

PHOTOGRAPH THIS SHEET

©

o
E LEVEL INVENTORY
5
é D?u o;(\ 00G & Wo.\ ‘\Aﬁ_,&\\cg‘_ MK\\N&
; mmc;mon
E Do X H
A
DISTRIBUTION STATEMENT A N
Approved for Public Release
Distribution Unlimited D
/ 4 DISTRIBUTION STATEMENT L
ST = E
pTIC ™ac (=]
‘JueTETICATION a
W
I
Dls‘ll‘:l!ll'l'lONl T
DISTRIBUTION  JAVAILABILITY AND/OR SPECIAL H
\ DATE ACCESSIONED
P\ J
C
A
DISTRIBUTION STAMP
RA
E
DATE RETURNED
7 DATE RECEIVED IN DTIC nmxsmu-:n OR CERTIFIED NUMBER
PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-FDAC
EI’-IE-EO 70A . DOCUMENT PROCESSING SHEET ,,W

LOAN DOCUMENT




OPERATIONS AND MAINTENANCE MANUAL

FOR EXPANDED BIOVENTING SYSTEM

SITE SS-41

FORMER BUILDING NO. 93 (FUEL PUMPING STATION NO. 3)
CHARLESTON AIR FORCE BASE

CHARLESTON, SOUTH CAROLINA

PREPARED FOR:

AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE
TECHNOLOGY TRANSFER DIVISION

BROOKS AIR FORCE BASE

SAN ANTONIO, TEXAS

AND

437 CES/CEV
CHARLESTON AIR FORCE BASE
CHARLESTON, SOUTH CAROLINA

OCTOBER 1997

AQMo - 03-0527




R 1 R TS e DIIc-0C. 3 B3 767 9244 P.gzmo

-

DEFENSE TECHNICAL INFORMATION CENTER
REQUEST FOR SCIENTIFIC AND TECHNICAL REPORTS

e ,4F Cze Colleeron

1. Rspm’z Availability fPlease check ane bm} 23, Number of 2b. Forwarding Data
m This report is available. Complete sections 21 - 2F. Copias Forwarderd " :

This report Is not avallable. Compn 3. ; ;
D P amp lete section / 5 . Q’t%/a'z
2c. Distribullon Statement (Please check ONE Dox) : 4 d 4

DaD Directive 5230 24, Distribution Statements on Techalcal Documents.” 18 Mar 87, contoins sevan distribution staterments, as
descrived briefly below. Technics! documents MUST be asslgned a distribution statement. .

ﬁ DISTRIBUTION STATEMENT A: Approved for public release. Distribution is unfimited.
1 DISTRIBUTION STATEMEMT B: Distribution authorized to U.S. Covernrment Agencies only.

0O DISTRIBUTION STATEMENT G: Distribution authorized to U.3. Gw@mmem Agenties and their
contraciors,

O DISTRIBUTION STATEMENT D: Disiribution suthorizad o U.B, Departmant of Befs-anse (Dol angd UB
DoD sontraciors only. :

[l DISTRISUTION STATEMENT E: Dishibution muaherized to 118, Dapartment of Defense (Doll)
eomponents only,

Ol DISTRIBUTION STATEMENT & Purther dissamination only as diratted by the sonlrelling Dob offcs
imclicatad below or by higher 51331?{3?4"551;70

I DISTRIBUTION STATEMENT X: Diskitation authorized o U.8. Govemnment agencies any private

mdnwdm!s of gnisrprises sligible io ubtain export-controlied lechnical dats in accordanse with DoD
Directive 8230.28, Wathho!dmg of Unzlassifisd Techniea! Data from Public Disclosure, 6 Nov 84

- 2d. Reason ?Qr the Above Distri'hmi@njf;tatemém_ {in accordance with Dnﬂ Directivs 5230.24)

. || 2e.” Contrailing Diiice 27. Date of Distribution Statement
_ Detemin;sté’en
3 HAa aciecE 15 _Nev Loop
T "ﬁ This report is NOT forwarded for the following reasons. (Please check appropriato bax)
O Rwas prevmusly forwarded o DTIC on .. . {date} and the AD number L ———

Ll it wilt be publnshed at 8 later date. Enter approximate date if known,

0 mn acmrdame with the provisions of DoD aqmaiav:;; 3200.12, the requested dosument is not supplisd
use:

ATICIEN PesnTe G

—
Frirk or fype @3%& P

anih  Heria
Teiephone

20 - 53~ N/;D/




TABLE OF CONTENTS
Page

SECTION 1 - INTRODUCTION...... 1-1
SECTION 2 - SYSTEM DESCRIPTION 2-1
2.1 BIOWEL SYSLEM.....ciiriiriiiririiccicte et 2-1
2.2 Monitoring and Flow Control Equipment ..........ccccocvurvinnnnirnicnniincceeeencnnen, 2-1

2.2.1 Monitoring Gauges ........ccecrvervruene ettt 2-1

2.2.2 Flow Control EQUIPMENL ......cccoverereririieninccrinreteintieiisnssetsssessesnsssenens 2-2
SECTION 3 - SYSTEM MAINTENANCE 31
3.1 BIOWEI/IMOTOL....c.coueeeeeeieeeetcieeie ettt bbb e s s b e s e e sn e ansaan 3-1
3.2 AN FIHOT ettt e 3-1
3.3  Maintenance SChEdUIE .........cceeeeerueririeeereretnecereee et sasa e re e 3-1
3.4 MajOr REPAIIS....ccueeererieeecnrecereiniicteestsis sttt b st e ss st s a s sa st 3-2
SECTION 4 - SYSTEM MONITORING.........ccccccvuuee. 4-1
4.1  Blower Performance Monitoring ........cccceeveuenees eeresteste ettt st et et et e e ens 4-1

4.1.1 Vacuum/Pressure ....... reveesteesiteeesreesiareeesareabaeassaeanbeeataeateeraeaeraaeeteeserbaaans 4-1

4.1.2 TEeMPEIALULE ...cuceveeeercrcritisisiic sttt eteas et s e s e sb e s e s s s s e e s e e snesaass 4-1
42  Monitoring Schedule........c..ccovcrvenrinivriviiinnicsiiinncenennes ererteesre e te e ennae e esatenne 4-1
43 Reporting MONitoring RESUMS ......rvmriviniiii e 4-1
APPENDIX A Record Drawings
APPENDIX B Regenerative Blower Information
APPENDIX C Data Collection Sheets
Q:\PROJECTS\726876.28243\RD97301A\SS41REPT.DOC ' i 10/28/97\3:28 PM




SECTION 1
INTRODUCTION

This Operations and Maintenance (O&M) Manual has been created as a guide for monitoring
and maintaining the performance of the expanded bioventing blower systems and vent well
plumbing at Site SS-41 (Former Building No. 93 Fuel Pumping Station 3), Charleston AFB,
South Carolina. Record drawings of the expanded bioventing system installed at Site SS-41 are
provided in Appendix A.

- Bioventing is the forced injection of fresh air, or withdrawal of soil gas, to enhance the supply
of oxygen in subsurface soils to promote in situ bioremediation of organic fuel compounds. A
blower system is used to inject air into the soil, thereby supplying fresh atmospheric air
(containing approximately 20.8 percent oxygen) to fuel-contaminated soils. Once oxygen is
provided to the subsurface, existing soil bacteria aerobically metabolize the fuel residuals.
Aerobic biodegradation is much more efficient than anaerobic biodegradation, which occurs in
oxygen-depleted soils.

A pilot-scale bioventing system was installed and operated by Parsons ES at the site from July
1994 through August 1995. The pilot scale system consisted of two vertical vent wells (VWs)
and four multi-depth soil vapor monitoring points (MPs) installed on the west side of the former
underground storage tank (UST) system. Pilot test monitoring results showed that a large portion
of the site was not being affected by the air injection, especially areas north and east of the pilot-
scale system.

Parsons ES designed and installed a full-scale bioventing system to address the soil oxygen
deficiency in areas with remaining soil contamination that were not treated by the pilot-scale
system. The full-scale air injection bioventing system consists of two air injection blowers, ten
new vertical VWs, ten new soil gas MPs, and associated piping. Existing pilot system VWs and
MPs were incorporated into the full-scale system. The new system was installed at the site from
February, 1997 through May, 1997. The air injection rates of the full-scale bioventing system
were optimized at each vent well to assure adequate aeration of contaminated soils to promote
aerobic biodegradation. Soil gas monitoring performed in May and June 1997, after several
weeks of operating the new VWs, indicates the majority of the area designated for bioventing
treatment is receiving sufficient oxygen. Most of these subsurface soils are receiving oxygen
concentrations greater 15%, although several locations have shown less significant increases in
soil gas oxygen content.

Charleston AFB personnel are responsible for routine monitoring of the bioventing system.
Parsons ES has trained Charleston AFB personnel on the maintenance requirements of this plan.
If significant problems are encountered with the operation of the system, Parsons ES should be
notified so repairs can be made. Under the Extended Bioventing Project Option 1, Parsons ES is
responsible for system repair for a 1-year period after system startup. Parsons ES will retain
responsibility for system repair until May 1998. Should the bioventing system cease to operate
or develop a significant problem, please call the Parsons ES Site Manager, Mr. Grant Watkins, at
(919) 677-0080, or Mr. John Ratz, at (303) 831-8100. If the system ceases to operate, first have
a base electrician verify that adequate power is being supplied to the bioventing system blower
motor prior to notifying Parsons ES.
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SECTION 2
SYSTEM DESCRIPTION

2.1 BLOWER SYSTEM

Two Gast® R5125Q blowers, each powered by a 2-horsepower direct drive motor, were
installed at Site SS-41 on April 24-25, 1997. Each blower was installed in a separate enclosure,
with both enclosures located on a single concrete pad. The R5125Q blower is rated as having a
maximum flow rate of 160 standard cubic feet per minute (scfm) at open flow and a maximum
pressure rating of 55 inches of water. As installed, the blower on the south side of the concrete
pad (blower #1) provides air to five vent wells (VW-2 through VW-6) located on the south and
east portions of the site. The blower on the north side of the concrete pad (blower #2) supplies
air to six vent wells (VW-7 through VW-12), located primarily on the north and west sides of the
site.

During initial system startup on May 9, 1997, blower #1 was producing an estimated flow rate
of 15 actual cubic feet per minute (acfm) at a pressure of 34 inches of water. Blower #2 was
started at a flow rate of 16.5 acfm at a pressure of 34 inches of water. The air injection flow rates
were increased at both blowers on May 21-22, 1997 after soil gas monitoring indicated that some
areas were not receiving adequate concentrations of soil gas oxygen. Final blower readings
representative of longer term system performance were obtained on June 10, 1997. On that date,
blower #1 (wells VW-2 through VW-6) was injecting air at 56 acfm at 29 inches of water
pressure. Air flow rates to the individual wells ranged from a minimum of 1.9 acfm at VW-3 to
a maximum of 22.1 acfim at VW-5. Blower #2 (wells VW-7 through VW-12) was operating at
43 acfm total air flow at 51 inches of pressure. Air flow rates to individual wells connected to
the blower #2 ranged from 1.8 acfm at VW-9 to 17.8 afcm &t combined wells VW-8/VW-12.
Flow was optimized to each VW based on 1) the degree of hydrocarbon contamination present
within soils in the vicinity of each VW, 2) the amount of oxygen measured at surrounding MPs
following four weeks of operation, and 3) limitations to air injection due to variations in site
physical characteristics. Generally, higher flow rates at lower pressures are observed in soils on
the south and east part of the site. Air injection flow rates are lower and injection pressures
generally are higher on the north end of the site.

The blower systems include an inlet air filter to remove any particulates which are entrained
in the inlet air stream and several valves and monitoring gauges which are described in
Section 2.2. A schematic of the expanded blower systems installed at Site SS-41 is shown in
Appendix A. Corresponding blower performance curves and relevant service information are
provided in Appendix B. Blower system data collection sheets for use by base personnel are
provided in Appendix C.

2.2 MONITORING AND FLOW CONTROL EQUIPMENT
2.2.1 Monitoring Gauges

The bioventing system is equipped with vacuum, pressure, and temperature gauges, and air
velocity measurement ports. Gauges have been installed on the air injection system at the
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following locations: a vacuum gauge in the inlet piping and pressure and temperature gauges in
the outlet piping on each blower.

2.2.2 Flow Control Equipment

Manual and automatic flow control valves (FCVs) have been installed on the bioventing
blower systems. Manual FCVs have been installed in the piping leading to each VW to enable
the flow rate to each VW to be adjusted individually. An automatic FCV, or pressure relief valve
(PRV), is used to protect each blower system from burning out if pressures rise due to pipe
blockage. The PRYV is set to bleed off flow at a preset pressure and thus prevent blower outlet
pressure from ever exceeding the rated pressure.

An additional FCV (bleed valve) has been installed to control the total air flow out of each
blower by releasing excess air flow to the atmosphere. The FCVs have been set by Parsons ES
personnel to deliver a calculated amount of air to each VW and should not be adjusted unless
directed to do so by Parsons ES personnel.

Each blower systems has also been equipped with air flow measurement ports. These ports
consist of brass bushings installed in the outlet piping leading to each VW. These bushings,
which should be plugged during system operation, allow the insertion of a thermal anemometer
for the measurement of air velocity. These ports are used by Parsons ES for system optimization
and should not be opened unless air flow measurements are being collected.

Although the blower systems installed at Site SS-41 are relatively maintenance free, periodic
system maintenance is required for proper operation and long life. Recommended maintenance
procedures and schedule are described in detail in the instruction manuals included in Appendix
B and briefly summarized in this section.

Filter inspection must be performed with the system turned off. Do not change the flow
control valve settings (valves have been pre-set for a specific flow rate) before re-starting the
blower.
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SECTION 3
SYSTEM MAINTENANCE

3.1 BLOWER/MOTOR

The blowers and their motors are relatively maintenance free and should not require any
maintenance during the operational period. Both the blowers and motors have sealed bearings
and do not require lubrication. -

3.2 AIRFILTER

To avoid damage caused by passing solids through the blower, an air filter has been installed
in-line before each blower. The paper filter element is accompanied by a polyurethane foam pre-
filter. The filter should be checked weekly for the first 2 months of operation. A facility
employee should determine the best schedule for filter replacement based on the first 2 months of
system monitoring. The polyurethane pre-filters can be washed with lukewarm water and a mild

" detergent. Paper filter elements should never be washed, and should be disposed of and replaced

as necessary. When the vacuum drop across the filter increases by approximately 5 inches of
water compared to the vacuum when the filter was new, a dirty filter element should be
suspected. Cleaning or replacement of the filter should then be performed. The initial vacuum
when the filter element was new was 9 inches of water on Blower #1 (wells VW2-VW6) and 5
inches of water on Blower #2 (VW7-VW12). Therefore, the filters should be cleaned or replaced
when the vacuum increases to 14 and 10 inches of water for each blower, respectively. Typical
filter element replacement intervals range from 3 to 6 months.

To remove the filter, turn the system off by pushing the electrical disconnect switch (on the
adjacent electrical utility pole) to the “off” position. Then, loosen the three clamps or the wing
nut on the filter top, lift the metal top off the air filter, and lift the air filter element from the
metal housing. Remove the polyurethane pre-filter (if applicable) and wash before replacing.

The filter element is manufactured by Solberg Manufacturing, Inc. in Itasca, Illinois. ‘Their
toll free telephone number is 1-800-451-0642. Additional filters can also be obtained through
Parsons ES. The Parsons ES contacts are Mr. Grant Watkins, at (919) 677-0080, and Mr. John
Ratz, at (303) 831-8100. The part number for the replacement filter element is 30P. Four spare
air filter elements have been placed inside each blower enclosure.

3.3 MAINTENANCE SCHEDULE

The following maintenance schedule is recommended for the blower systems. During the
initial few months of operation more frequent monitoring is recommended to ensure that any
startup problems are quickly corrected. A daily drive-by inspection is recommended during the
initial 2 weeks of operation to ensure that the blower system is still operating with no unusual
sounds. Thereafter, monitoring inspections every 2 weeks are recommended (see Section 4).
Preprinted data collection sheets have been provided to the facility. Extra data collection sheets
for recording maintenance activities are provided in Appendix C.
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Maintenance Item Maintenance Frequency

Filter Check once every 2 weeks, wash or replace as necessary (see Section 3.3).
Inlet vacuums exceeding 14 inches of water (blower #1) or 10 inches of
water (blower #2) indicates that the filters require cleaning or replacement.

3.4 MAJOR REPAIRS

Regenerative blowers are very reliable when properly maintained. Occasionally, however, a
motor or blower will develop a serious problem. If a blower system fails to start, and a qualified
electrician verifies that power is available at the blower or starter, Parsons ES should be
contacted to arrange for repairs. The Parsons ES contacts are Mr. Grant Watkins, at
(919) 677-0080, and Mr. John Ratz, at (303) 831-8100. Parsons ES is responsible for major
repairs during the first year of operation.
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SECTION 4
SYSTEM MONITORING

4.1 BLOWER PERFORMANCE MONITORING

To monitor the blowers’ performance, the vacuum, pressure, and temperature will be
measured. These data should be recorded every 2 weeks on a data collection sheet (provided in
Appendix C). All measurements should be taken at the same time while each system is running.
Because the systems are noisy inside the enclosures, hearing protection should be worn at all
times.

4.1.1 Vacuum/Pressure

With hearing protection in place, unlock and open the blower enclosure (the enclosure lids
should be supported by the two metal pipes located inside each of the enclosures). Record all
vacuum and pressure readings directly from the gauges (in inches of water) for each blower.
Record the measurements on the data collection sheet.

4.1.2 Temperature

With hearing protection in place, open the blower enclosures and record the temperature
readings directly from the gauges in degrees Fahrenheit (°F). Record the measurements on a data
collection sheet (provided in Appendix C). The temperature change can be converted to degrees
Celsius (°C) using the formula °C= (°F - 32) x 5/9.. Temperatures of the operating blower
systems have varied from about 120-150 °F and will change slightly (decrease) once the
enclosure lids are opened. '

4.2 MONITORING SCHEDULE

The following monitoring schedule is recommended for these systems. During the initial
month of operation, more frequent monitoring is recommended to ensure that any start up
problems are quickly corrected. Data collection sheets have been provided to assist your data
collection and are included in Appendix C.

Monitoring Item Monitoring Frequency

Vacuum/Pressure Once every 2 weeks.
Temperature Once every 2 weeks.
4.3 REPORTING MONITORING RESULTS

System monitoring data sheets should be faxed to the Parsons ES Site Manager, Mr. Grant
Watkins (919) 677-0080, once every 2 months. However, if a significant change in the system
temperatures or pressures are noted (such as a significant drop or increase in pressure) please call
Mr. Watkins immediately. A significant change in system temperature or pressure may be
indicative of a problem with the air delivery system or blower.
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APPENDIX A
RECORD DRAWINGS
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APPENDIX B

REGENERATIVE BLOWER INFORMATION




Gast Manufacturing Corp.
P.O. Box 97

Benton Harbor, Ml 49023-0097
(616) 926-6171

Model R5125Q-50
Motor Specifications

Phase HZ HP Voltage
1 50 2 1157230

Overall Dimensijons

Height Width Depth
13.78 in 15.50 in 13.56 in
350 mm 445 mm 344 mm
Performance
Maximum Vacuum Maximum Pressure
60 inH20 _ 55 inH20
149 mbar 137 mbar

Full Load Amps

25/12.5

Net Weight
77 b

35 kg

‘Maximum Flow .

160 cfm
272 m*h




Product Specifications _ 03
Model Motor Specifications MaxVac Max Pressure Max Fiow Net. Wt.
Number Phase Hz Voltages HP__ Full Load Amps | "H.0 mbar "H.O0 mbar cfm m‘h Ibs kg
RI10SN-50 | Single 85— —ve7mon930 08 | srass | 40 | 100 | 43 07 1 sa 0| %2 |%
rartoney |snge S0 L TIOmOZI0 ToeT saesee Lo e i el g o
R4310P-50 | Three gg 2028?2%%?260 (1):8 3.4?'15/31/.16.65 Zg 18270 g? 19257 gg 122 %8 |27
mapitaNso [snge | 50 | TOZ0ZI0 10715758 T80 [ 100185 |17 TZT190] o
R5125Q-50 |Single | 60 115/230 2.0 25/12.5 60 l 149 | 55 137 | 160 1272 | 77 | 35
RSIZSR-60 |Three 35 iopnvabo 201 60amas | 60| Tig |65 tas ap avrl 7°
nersoash_[snge [ 3012020 26T 1471ss T e T1ez [ 1167 T2 [500] 5
wessonsn_|Tues | TOROSEIS 00T WERATESS] 8 I s e B0 S/, o
nepisea s [soge |50 2020 401 20510 | e T1eg |8 109 [ 25838805 g
vopssan o oo |20 | IOROSIEETS (55T MSTVLESS | 65 [ o2 o 109 2509 s s
oo | e |30 |TICEOSOATE S0 [EIBS 0SS 12 [ e {80 T 100 TS0 [ or 1

NOTICE: Performance specifications subject to change without notice.

VACUUM
A2t
100 250 100 —— I 250 Qe~ .. )
: e - ; : . o 3 \,
K | 60tz g )
G 1 — r- 200 tof
75 75 | \—FR7— ‘
o I i \\ ,‘\\; |
£ 50 \ N N ISO N NlRs N\ N\
R v 5 W W i AN
£ S\ Lt} 100 & N\ — 100
\?\§\ \\ \\ N = AT Free software
25 %\—Asrﬁ e 2 Ay identifies best Gast
RN S - — _f\.‘“‘{"{\_( NI\ " blowers for soil and
i o A s e IS0 WA | \ groundwater
o LV ) \ Lo o LA . Lo diafi
0 100 200 300 400 mbar (1] 100 200 300 400 500 mbar reme 'af,on
. FREE AIR FLOW (cfm) ., F‘REE AIR FLOW (cfm) 1 Now you can size and select
m _ . | -”‘?“"?"0' i I ”'G N regenerative blowers and
¢ ’ % Y v e accessories for soil and
groundwater remediation

PRESSURE systems faster, easier and

100 — : I 100 ~250 more accurately than ever

50Hz before. Gast remediation

= : 1 Laoo system engineering software

75— i\ A : oes the 'fb and it is yours
\ for the asking. The 3-%-inch

200

~
v

o, N\ \RGP \\ | ps0 g« - 150 IBM-compatible disk calculates
T g 5 \ N = 50 performance when the blower
5 — s\ \\ 1 Lo g \ _\ﬁ~ 10 is operating with both a
£ \‘-J\ﬁas Ay A | ' - vacuum and pressure load at
25 AN TR S 5 25 AN VR L “‘\'”‘""""\‘ o the same time. The programs
i \\ | =36 “\“\';‘g‘p *‘\’* - -'-'“\ —— | oo will also compensate for
',"_’RQY\’\ ‘\\“\\—XA—— . \(‘M’ _ | R \ VNN T changes in performance from “
o L YA\ v o LR U\ \“' A N— Lo altitude and temperature, { &
0 100 200 300 400 mbar 0 100 200 300 400 500 mbar helPing you identify the :
'REE AIR FLOW (cfm) FREE AIR FLOW (cfm) optimum Gast blowers for
‘ | — o | I T I l , your application.
e e s e o 0 30 510 6w 8% Call 1-800-952-4278 to

receive vour free remediation
system engineering software.
4 i

b
l 50Hz 1




. ¢ o972 0 c I"LFTiNG G
|2.00 iomemn, EYE BOLT €™ -7,
. 8 N ‘ I o ‘/\i N,
N | B H l E ] B ‘\ = X
1 1 r A M fofig% % I—'Wv Jo ’ N —fed YUUQTOVWN_ | —_
| | —_ -—{{tReDef (. - H
i (0ol T b [
; ng/ ;’ l 3 'ﬁa \ —__‘[-, l Svaneri
L= | \a s | BT e
= 07O | N\ Y
ot | [H‘J 1l © L p_Soanmuiamm i’—“KiuJ o
x4 THRY 03 REFTYP. F L
¢ xi[ {-]A K
o \
ngg REF. Py, L—
Models R4, R4P, R5, R6
¢ G
3/4 NPT (R4, R6)
- 2 1/2 NPT (RS, R4P)
il )
= —t1 WS
B S2
N==--—=\ ) ] 2" PIPE (2) (R6)
éi AR O oS
= AERR ) ey,
E—}— D—;l .59 THRU (4) S ____J_ B
JREF FULL RADIUS (TYP)
K
K REF L
Product Dimensions Metric (mm) U.S. Imperial (inches)
Model A B c D E F G H | J K L N 0
R3105N-50 | 131 w133 0 oag | 281 | 324 | 49 oo | 205 | 206 | 238 | 258 - ] 3
517 | 1.37  12.20 | 3.25 | 3.03 |11.06 |12.75 | 1.94 | 3.88 | 8.06 |812 |9.38 11045 - ' 53
R4110N-50 | i57 | T EEIEEREES 1ot | @e5 |22 250 1 =93 . 175 0
6.18 | 1.68 | 15.30 | 3.75 ; 2.85 | 12.44 |12.31 | 1.98 | 3.96 | 8.86 | 893 [10.00 [11.73. 6.88 | .44
R4310P-50 | 157 | <3 | 335 | ¢5 | 72 | 3i6 | 313 | 50 107 | 225 | 227 | 254 | 293 | 175 11
6.18 | 1.68 | 14.03 | 375 | 2.84 112.44 |12.31 | 1.98 | 3.96 | 8.86 | 8.93 [10.00 | 11.73 6.88 | .44
R4P115N-50 | 177 1 47 | 442 | 114 | 83 | 354 | 338 | 60 | 121 | 260 | 262 | 298 | 346 : 175} 15
6.8 | 1.84 117.41 | 450 | 325 |13.93 |13.31 | 2.38 | 475 [10.25 [10.31 |11.75 | 13.6 = 6.88 | .60
R5125Q-50 ] 178 | 46 | 445 | 114 | 91 | 361 | 344 | 60 | 121 | 260 |262 | 298 | 350 | 173 | 15
7.00 | 1.82 11750 | 450 | 3.58 |14.22 {13.56 | 2.38 | 4.75 110.25 |10.31 [11.75 | 13.78 6.81 = .59
R5325R-50 | 178 | 46 | 423 | 114 | 91 | 361 | 344 | 60 | 121 | 260 | 262 | 298 | 350 183 | 15
700 | 1.82 |16.66 | 450 | 358 |14.22 |13.56 | 2.38 | 4.75 |10.25 |10.31 |11.75 | 1378 7.19 = .59
R6130Q-50 | 197 | 49 | 511 | 140 | ©68 | 404 | 389 | 62 | 125 [ 289 |290 |[329 | 391 | 2171 13
7.75 | 1.94 ]20.13. 550 | 3.85 | 15.89 | 15.30 | 2.46 | 4.92 |11.38 [11.42 {12.96 |15.38 ' 8.56 | .52
R6340R-50 | 197 | 42 | /& | 140 | o8 | 404 | 385 | 62 | 125 | 289 | 290 |329 | 380 | 217 ¢ 7
775 1 1.94 |18.82 | 550 | 3.85 | 15.80 | 15.17 | 2.46 | 4.92 |11.38 |11.42 {12.96 | 15.34 ' 8.56 | .52
R6P155Q-50 | 248 | 30 | 602 | 140 | 137 | 438 | 428 | 64 | 127 - 290 | 325 | 463 & 237 | -
9.77 | 3.15 l 237 | 551 | 539 |17.25 |16.87 | 2.50 | 5.00 - |11.42 [12.80 | 18.21 1 10.12: .50
R6P355R-50 | 248 | 80 | 554 | 140 | 137 | 438 | 428 | 64 | 127 - 290 | 325 | 463 © 257 | 13
: 9.77 | 315 {21.80 | 551 | 539 |17.25 |16.87 | 2.50 | 5.00 - |11.42 |12.80 | 1821  10.12: .50
R7100R-50 | 274 | 92 | 577 | 216 | 212 | 545 | 457 | 100 | 200 - 1375 | 410 | 509 : 257 | 14
10.79 | 3.64 |22.72 | 8.50 | 8.33 |21.46 |18.00 | 3.94 | 7.88 - 11476 116.14 [ 20.02 ' 10.12] .56

Notice: Specifications subject to change without notice.




Oilless Regenerartive BIowers,

Motor Mounted 1o 160 crm
h REGENAIR» R5 Series

MODEL R5325A-2
65” H,0 MAX. PRESSURE, 160 CFM OPEN FLOW

PRODUCT FEATURES

» Oilless operation

« TEFC motor mounted

 Can be mounted in any plane

» Rugged construction/low maintenance

COMMON MOTOR OPTIONS

* 115/208-230V, 60 Hz, single phase
« 208-230/460V, 60 Hz; 180-220/380-415V, 50 Hz, three phase
* 575V, 60 Hz, three phase

RECOMMENDED ACCESSORIES

* Pressure gauge AE133
« Filter AG338 .

* Muffler AJ121D

« Relief valve AG258

Various brand name motors are used on any model at the
discretion of Gast Mfg. Corp.

important Notice:

e . Pictorial and dimensional data is subject to change without
Product Dimensions Metric (mm) U.S. Imperial (inches) notice.

344

l _ R5125-2 _15.20 386 ‘ 13 £6

R5325A-2 14.70 373

_ CAPACITOR
..... (SINGLE PHASE ONLY)

| ; .
| - 178
7.00
46
&-)'\6 ____i 1.82
' /i 260 '
10. 2
: 10.31 262
i‘ 15 1% PIPE (2) 17
‘ 59 (TYP. 4)
l : 262 o 2
10.31 REF | i v FULL RADIUS (TYP)
{ VIEW A-A
MOUNTING HOLE DETAIL
1025 REF |




120

Product Specifications

Max Pressure Max Flow

Net Wt.

Mode! Number Motor Specs Full Load Amps HP RPM "0 | mbar | cfm moh Ibs. -
190-220/380-415-50-3 6.6-6.7/3.3-35 | 1.35 2850 50 125 133 226
- 29,5
Ro825A-2 208-230/460-3 6.9/3.45 2.5 3450 65 162 160 272 &
R5125-2 115/208-230-60-1 22.4/12.4-11.2 2.5 3450 60 149 160 272 73 33,1

Product Performance (Metric U.S. Imperial)

Black line on curve is for 60 cycie performance.
Blue line on curve is for 50 cycle performance.

250
—200 3
(5] '
£ M R5325A-2
g 150 R5125-2
7] . = N
§ ' R5325A-2 NG
T 100f ONLY L A
K AN N\
50 - \
A
0. I I
0 50 100 150 200 250 300
FREE AIR FLOW (m?/h)
100
=)
=
= 80 BE2S
= ™~
@ R5325A-2
2 60 R5125A-2
S T
o R5325A-2 \
= 40+ ONLY ~ -
< 20 A
(7]
=
: HH
0 25 50 75 100 125 150 175
FREE AIR FLOW (CFM)

*Recommended maximum duty.

| mee- Intermittent g!rqtryronly.




Post Office Box 97

Ph: 616/926-6171
Fax: 616/925-8288

Benton Harbor, Michlgan 49023-0097

Maintenance Instructions for Gast
Standard Regenerative Blowers

N

7
3 = ) [
% ——— J R
J .
S - __} )
T ;iLL O
For original equipment manufacturers
special models, consult your local distributor
Gast Rebuilding Centers

Gast Mfg. Comp. Gast M{g Corp. Brenner Hodiér. & Assoc,
2550 Meadowbrook Rd.

Ph:  616/926-6171

Wainbee, Umited

215 Brunswlick Ddve

Polnte Clalre, p.Q. Canada HOR 4R7
Ph: 514/697-8810

Fax: 514/697-3070

S05 Washinglon Avenue 13824 Benlley Place
Benton Harbor M. 49022 Carstadt, N. J. 07072

Cenitos, CA. 90701

Ph: 201/933-8484 Ph: 213/404-2721
Fax: 616/925-8288 Fax: 201/933-5545

Fax: 213/404-7975

Gast Mfg. Co. Umited:

Hallfax Rd, Cressex Eslale

High Wycombae, Bucks HP12 3sN
Ph. 44494 523571

Fax: 44 494 436588

Y s
&

-y

x,

Walnbee, Umited

121 Clty View Ddve

Toronlo, Ont. Canada MW 5A9
Ph: 416/243-1900 )
Fax: 416/243-2336

Japan Machlnery Co. Lid.
Ceniral PO Box 1451
Tokyo 100-91 Japan

Ph:  813/3573-5421
Fax: 813/3571-7865
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Soe Molor
Chart

*+ (Modelz R4-RT) 8

57/
G |

Only {models
oaly
STOCK MODELS §
Part Name R1 R2 R3 R4 RS RS R6P R6PP/REPS R7
#1 Cover AJIOTA | AJI01B AJ101C AJ101D AJIOIEQ |AJIOIF [ AJ101K (QAJI01KA | AJIDIG .
Stepnut BC187 BC187 BC18Y BC18] BC181 BC181 BC181 - (BCI82 BC183 -
#3 Impeller AJ102A_ | ANN0O2BQ | AJ102C AJ102D AJ102F AJI02FR_| AJ102K (2)AJ102KA | AJI02GA
#4 Square Xey AH212C | AH212 ABI36A AB135D AB13S ™ AB13S AB13S (2)AB13§ ACE28
45 Shim Spacer (s)  AJ132 AES86-3 AJlo9 AJ109 AJ109 AJNIEA | AJTI6A AJT16A AJll0
#6 Retalning Ring AJ145 AJ145 AlJ149 AJ149 : .
#7 Houslng AJIO3A | AJ103BQ | AJ103C AJI03DR AJI03E AJI03F | AJ103K AJI03KD AJI03GA
#8 Mutfler Box AJ104E AJl04F
#9 Spring AJ113DR AJII3DQ  |AJTI3FQ [ AJTI3FQ AJ113G
#10A Foam (DAIT12A] (A28 [ (HAII12C (AAI112DS | (4)AIVI2ER [(S)AINIZF (8)AJ112K] (8)AJI12GA
#108 Fogm . : QA28 (QAINI2CA (DAINIZDR | (DAL 12EQ . : = .
#11 Mutfler Extenslon/. : ‘ ) .. .
-AHO6RRLANNGCO 1AN0SDQ | ANOSEQ  |AJI0&FQ | A1104K ALIQAGA
Shim Kit K396 K396° ) X395
MOTOR CHART
REGENAIR MOTOR SPECIFICATIONS -
MODEL MOTOR 80 HZ T -
NUMBER . vOous * No lubrication needed at start up.

ORI,
O AL g

NUMBER '

1110A

SN N,

/
220/

220/380-4
v-wus*““'!‘,:,

220/

e
PASRERAL A A D St o

002201380141

0230746 Q380741
208-230/460 220/380-415
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Bearings lubricated at factory.

* Motor Is equipped with alemite fittihg.
Cleon tip of fitting and apply grease gun.
Use 1 to 2strokes of high qudlity bat h
bearing grease. .. - -

Conskfency
Medium -

Hours of service

peryear
5.000

Type -
Uthlum

Conlinual NormdApplcation

Seasonal service molor
Idle for & months or more

Continuous-high amblents,
dirty or mokt applications.

" Typled -

Grecse
Shell Dollum R

Suggested Relube
Interval
Jyeas
1 yeor
1 year beglnning

of secson
6 months
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All performance figures relate to stock models. A few high
pressure unlts may be avallable. Consult your local distibutor,

Regenalr , PRESSURE Maximum
Model Pressure
Number 0°H20 20°'H20  40°H,0 60"H20 80°H20  100°H20 “HoO"

Regenalr ' - Maximum
Model VACUU M Vacuum
Number 0"H20 20°"H20  40°Ho0 60"H20 80"H20 ’ "Hzo' .

;RH\ GLe s>
R§1252

o

3554,

AN

Operatlon of the blower above the recommendad m
e bulld up of heat damaging the components.

admum duty will cause premature fallure due to

Performance data weas determined under the following condilions:

D Unitina temperature stable condition,

2) Test condtlons; Inlet olr derslty at 6.075ibs, per cuble foot. QOOC(689F), 29.92 1n. Hg(14.7PsIA)). :

3) Nomd! pedormance varlations on the resistance curve within +/- 10% of supplled data con be
expocted.

4) Speciications subjact to change without nofice.
$5) All performance at 60Hz operation,




Post Office Box 97 :
Benton Harbor, M. 49023-0097
Ph: 616/926-6171

Fax: 616/925-8288

AND OPERATING

Gast Authorized Service Facilifies are Located in the locations listed below

Brenner Fledler & Assoclat
13824 Bentley Place
Certitos, CA. 90701

Ph: .310/404-2721

eh:* -800/843:5558

Fax: 310/404-7975

es Walnbee Umited

Gast Manufacturing Comoration.
505 Washington Avenue
Cadstadt, N. J. 067072

Ph:. 201/933-8484

Fax: 201/933-5545

Gast Manufactudng Corporaﬂon
2550 Meadowbrook Road
Benton Harbor, MI. 49022

Ph: 616/926-6171

Fax: 616/925-8288

Walnbee Umited Japan Machinery
215 Brunswick Blvd, §789 Coopers Ave. Central PO Box 1451
Polnte Clalre, Quebec Mississauga, Ontario  Toyko 100-91, Japan
Canada H9R 4R7 - Canada L4Z 356 Ph: 813 3573-5421 England
Ph: §14/697-8810

Fax: §14/-697-3070

Ph:  416/243-1900
Fax: 416/243-233¢6

Fax: 813 3571-7896

Gast Manufacturing Co: Ud,
. Halifax Road, Cressex Estate .
High Wycombe, Buck: HP]Z 35N

Ph: 44 494 52357]




- ' . SAFETY ) _

%~ Thisisthe safety alert symbol. When you see this symbol

L. personal injury is possible. The degree of injury is shown

JB by the following signal words:

| k DANGER Severe injury or death will occur if hazard is

‘ ignored.

; ) WARNING Severe injury or death can occur if hazard is

R ignored. h A ‘

.22 CAUTION Minor injury or property damage can occurif
‘hazard is ignored. ' S

~

Review the following information carefully before oper-
ating. '

GENERAL INFORMATION

This instruction applies to the following models ONLY:
R3105N-50, R4110N-50, R431 0P-50, R4P115N-50,
R5125Q-50, R5325R-50,. R6130Q-50, R6P155Q-50,
R6350R-50, R6P355R-50 and R7100R-50. Theseblowers
are intended for use in Soil Vapor Extraction Systems.
Theblowersare sealed a the fa ory forvery low leakage.
% JJf. They are powered with a U.L. listed electric motor Class
+ " *1'Div. 1 Group D.motors for Hazardous Duty I6¢cations.
- g Ambient temperature for normal full‘load operation

l should not exceed 40° C (1050 F). For higher ambient

operation, contact the factory.

plication guidance: however, suitability of the particular
- blower and/or accessories is ultimately the responsibil-
:'l-ity of the user, not the manufacturer of the blower.

INSTALLATION -
:DANGER Models R5325R-50, R6130Q-50, R6350R-50,

Pilot Duty Thermal Overload Protection: ' Connect-
‘vt*viéiated by UL674 and NEC501. Failure to do'so-could/
1ay result in a EXPLOSION, See pages 3 and 4 for
; 1nended wiring schematicfor these models. .
AI WARNING Electric shock ca;;'.r:esu.if from Bakwidﬁ‘g:'.A. :
- Wqualified person must install all wiring, conforming to
all required safety codes. Grounding is necessary.

WARNING Thisblower is intended for use on soil vapor
extractionequipment. An y otheruse mustbe approved in
writing by Gast Manufacturing. Corp. Install this blower
[n any mounting position. Do not block the flow of

ooling air over the blower and motor. .

PLUMBING - Use the threaded pipe ports for connection
Pbnly. They will not support the plumbing. Be sure to use

hesame or larger size pipe to preventair flow restriction
, and overheating of the blower. When installing fittings,
e sure to use pipe thread sealant. This protects the
[ wreadsinthe blower housing and prevents leakage. Dirt
i.;.and chips are often found in new plumbing. Dorotallow
‘lig.m to enter the blower. B o

' Gast Manufacturing Corporation may offer general ap- .

A CAUTION Attach blower to solid surface before start-

R5125Q-50, R6P155Q—59,_R@I?B.‘q‘SR%dﬁND‘RZIQORTSO L

Zthis protection to _ihé::prqﬁje}'-'chirol_ circititiy. is " -

NOISE - Mount the unit on a solid surface that will n .
increase the sound. This will reduce noise and vibrati
Wesuggest the use of shock mounts or vibration isolation
material for mounting. .

ROTATION - The Gast Regenair Blower should only
rotate clockwise as viewed from the electric motor side.
The casting has an arrow showing the correct direction.
" Confirm the proper rotation by checkingair flow at the IN
and OUT ports. If needed reverse rotation of three phase

* motors by changing the position of any two of the power
line wires.

OPERATION

A WARNING Solid or liguid material exiting the blower

or piping can cause eye damage or skin cuts. Keep away
from air stream.

A WARNING - Gast Manufacturing Corporation will not

knowingly specify, design or build an y blower for instal.-
lation in a hazardous, combustible orexplosive location
without amotor conforming to the properNEMAorU. L.
standards. Blowers with standard TEFC motors should
never be utilized for soil vapor extraction applications or
where local state and / or Federal codes specify the use of
explosion-proof motors (as.defined by the National Elec-
tric Code, Articles 100,500 c1990).

ing to prevent injury or damage from unit movement. Air

containing solid particles or liquid must pass through a

filter before entering the blower. Blowers must have

filters, other accessories and all piping attached before
‘starting. Any foreign material passing through the blower
‘may cause internal damage to the blower. :

_ A CA U'HON Outlet pi’ping can bt;"n.ivs'kin. Gut;rd or limit

.access. Mark “CAUTION HotSurface. CanCause Burns”,
Alr :temperature increases when- passing through the

" blowér. When runat dutiesabove 50in. H,0 metal pipe
. may berequired for hot exhaust air. .Theblower must not

be operated above the limits for continuous duty. Only
models R3105N-50, R4110N-50 and R4310P-50 can be
operated continuously with no air flowing through the
blower. Other units can only be run at the rating shown
on the model number label. Do not Close off inlet (for
vacuum) to reduce extra air flow. This will cause added
heat and motor load. Blower exhaust air in excess of

230°F indicates operation in excess of rating which can
cause the blower to fail. - :

ACCESSORIES ...Gast pressure gauge AJ496and vacuum

gauges AJ497 or AE134 show blower duty. The Ga‘
pressure/vacuum relief valve, AG258, will limit the op-=

.erating duty by admitting or relieving air. It also allows

.- full flow through the blower when th g:g!ief ya_lyg closes.
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X ISERVICING - .
WARNING  To retain their sealed construction they

should be serviced by Gast authorized service centers -~

ONLY. These models are sealed at the factory for very

low leakage. '

WARNING  Turn off electric power before removing
blower from service. Besure rotating parts havestopped.
Electricshock orsevere cuts can result. Inletand exhaust
filters attached to the blower may need cleaning or re-
placement of the elements. Failure to do so will result in
more pressure drop, reduced air flow and hotter opera-

tion of the blower. The outside of the unit requires clean-
ing of dust and dirt. The inside of the blower also may
need cleaning to remove foreign material coating the
impeller and housing. This should be done at a Gast
Authorized Service Center. Thisbuildup can cause vibra-
tion, failure of the motor to operate or reduced flow,

KEEP THIS INFORMATION WITH THIS BLOWER.
REFER TO IT FOR SAFE INSTALLATION,
OPERATION OR SERVICE,

MOTOR WIRING DIAGRAM FOR R4110N-50 & R3105N-50

>>u WARNING
THIS MOTOR IS THERMALLY
VoLTAGE PROTECTED AND WIL .

NsuATE LNE  AUTOMATICALLY. RESTART

WHEN PROTECTOR RESETS.
l ALWAYS DISCONNECT POWER

. , UNGROUNDED Tmzz o1 T
P2 : Pz —eNSULATE
NSUATE volgzee
T3 3
e
T2 . T2
T4 T4

SUPPLY BEFORE, SERVIONG.

g 8
. ’ @
TO REVERSE ROTATION. ‘
INTERCHANGE THE - - .
EXTERNAL CONNECTIONS

UNE

TO ANY TWO LEADS,

MOTORS WIRING DIAGRAM FOR R4310P-50
. - . ) . . \
e - o

666
PPP

LNE .
LOW VOLTAGE| HGH VOLTAGE. .

>>1# WARNING ~ -
THIS MOTOR IS THERMALLY
PROTECTED AND WLL
AUTOMATICALLY RESTART -
WHEN PROTECTOR RESETS. ] s, .
ALWAYS DISCONNECT POWER .+ . -,
SUPPLY BEFORE SERVIONG,. ™ .

MOTORS WIRING DIAGRAM FOR - oo
RS325R-50. R6350R-50, R6P3SSR-50, & R7100R-50

THERMOSTATS (TO
CUSTOHER CONTROL

TO REVERSE ROTATION, ] 3
INTERCHANGE THE

EXTERNAL CONNECTIONS

TO ANY TWO LEADS.

see|ess

§98 | 650

. . LOW VOLTAGE| HGH VOLTAGE
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————THERMOSTAT
THERMOSTAT

LOW VOLTAGE

THERMOSTAT
HIGH VOLTAGE

CONNECT THERMOSTAT
TO MOTOR PROTECTION
CIRCUIT '

——————— THERMOSTAT
————— THERMOSTAT

LS

CONNECTION FOR THERMOSTAT MOTOR PROTECTION

L1
AUX. POWER MOTOR
cReuT stop  START = '
MOMENTARY CONTACT
L2 —ala- CONTACTOR :
UNGROUNDED cou. THERMOSTAT
LEAD
— (M)~
3.. — .
) Ol §
P —
g —] |—
CONTACTS .

TERMOSTATS TO BE CONNECTED IN SERIES WITH

CONTROL AS SHOWN.
AUTOMATIC THERMOST

MOTOR FURNISHED WITH

ATS RATED A.LC. 115-600V. 720VA

THERMOSTAT
LEAD

(o8] LR

. Rt . .
RERSEICT T1L LW RYIT
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Moisture Separators UNATTAGHED ©
Moisture separators remove liquids from the gas sfream in a vacuum process, helping protect the
blower from corrosion and a buildup of mineral deposits. APPROX‘?* : ’

|
Part No. Lig. Cap.(gal.) A(dia.) Dim.B C(NPT) D(dia.) Dim.E Dim.F ® : Ap%ox,
RMS160 10 148" | 375" | 2 2" 75" | 266" RT”' !
RMS200 19 19.7" | 35" 2" 2" 75" 26.6" 3/4* NPT ~TaL :
RMS300 19 19.7" | 35" 25" 25" 7.5" 26.6" vaLvE — '
RMS400 40 24 | a4 | @ 3" 9.7" | 29" werLes e |

UNATTACHED  [=~REF—

Part No. Product Type Description Used On

RMS160 | Moisture separator | 10 gallon liquid carrying capacity

R3, R4, R4P, R5 Blowers

RMS200 | Moisture separator | 19 gallon liquid carrying capacity

R4, R4P, R5, R6 Blowers

RMS300 | Moisture separator | 19 gallon liquid carrying capacity

R5, R6, R6P Blowers

RMS400 | Moisture separator | 40 gallon liquid carrying capacity

R6P, R7 Blowers

— Float switch

RMS Series-Separators

Consult factory for appropriate style

Filters
Since the blower impeller passes very close to the housing, it is always wise o have an indine or
inlet filter to ensure trouble free life.

In-line (for vacuum)

Part No. Dim. A Dim.B Dim. C Dim.D Dim.E
AJ151C 7.38" 6.81" 4.62" 1-1/4" FPT 1-1/4" FPT
AJ151D 7.38" 6.81" 4.62" 1-1/2" FPT 1-1/2" FPT
AJ151E 8.75" 10.25" 5.00" 2" FPT 2" FPT
AJ151G 8.00" 10.25" 5.50" 2-1/2" FPT 2-1/2" FPT
AJ151H 14.00" 26.50" 18.13" 3" MPT 3" MPT
AJ151L 14.00" 27.13" 18.50" 4" MPT 4" MPT

MPT = Male Pipe Thread FPT = Female Pipe Thread Al are heavy-duty for high amounts of particulates.
Inlet filters for REGENAIR® blowers are drip-proof when mounted as shown.

For Vacuum Service

AJ151C | In-line filter 10 micron filter (replacement element AJ135E) R3 Blower, R1H

AJ151D | In-line filter 10 micron filter (replacement element AJ135E) R4, R4P, R3H Blowers, R2H
AJ151E | In-line filter 10 micron filter (replacement element AJ135F) R5, R4H Blowers

AJ151G | In-line filter 10 micron filter (replacement element AJ135G) R6, R6P Blowers, R7H, R8H, RoH
AJ151H | In-line filter 10 micron filter (replacement element AJ135C) R7 Blower

AJ151L | In-line filter 10 micron filter (replacement element AJ135C) R8M Blower

Inlet (for pressure units only) A_.}
Part No. Dim. A Dim. B Dim. C B
AJ126C 6.00" 7.12" 1-1/4" MPT

AJ126D 7.70" 7.25" 1-1/2" MPT i

AJ126F 10.63" 481" 2"FPT

AJ126G 10.00" 13.12" 2-1/2" MPT =
AJ126L 10.00" 14.62" 4" MPT ___I;;J" ¢

MPT = Male Pipe Thread FPT = Female Pipe Thread All are heavy-duty for high amounts of particulates.
Inlet filters for REGENAIR® blowers are drip-proof when mounted as shown.

For Compressor-inlet

AJ126C | Inlet filter 10 micron filter (replacement element AJ134C) R3 Blower, R1H, 2067, 2567

AJ126D | Inlet filter 10 micron filter (replacement element AJ134E) 80 Series, 6066, 1290, R4, ,
R4P, R5, R3H Blowers Q

AJ126F | Inlet filter 25 micron filter (replacement element AG340) R6, R6P, R4H Blowers

AJ126G | Inlet filter 10 micron filter (replacement element AJ135A) R7 Blower, R7H, R8H

AJ126L | Inlet fiiter 10 micron filter (replacement element AJ135H) R8H Blower

AL355 | Inlet filter 10 micron filter 0823




6 X i

Pressure-Vacuum Gauge

To monitor the system performonce so maximum duties are not
exceeded. Using two gauges [one on each side of the filter) is a
great way fo know when the filter needs servicing.

AJ497 | Vacuum gauge 0-60" Hz0, 1/4" NPT connection Blowers

AE134 | Vacuum gauge 0-160" H:O, 1/4" NPT connection Blowers

AE134F | Vacuum gauge 0-15" HG, 1/4" NPT connection H Series Blowers

AA644B | Pressure gauge 0-30 psi, 1/4" NPT 80 Series, 2567, 2067, 6066, 0823
AE133 | Pressure gauge 0-160" H.0, 1/4" NPT connection Blowers

AE133A | Pressure gauge 0-200" H.0, 1/4" NPT connection Blowers

AE133F | Pressure gauge 0-15 psi, 1/4" NPT connection R3H, R4H Blowers

AJ496 | Pressure gauge 0-60" Hz0, 1/4" NPT connection SVE Blowers

Check Valve

Designed to prevent backwash of fluids that would enter the
blower. Also prevents air back-streaming if needed. Can be
mounted with discharge either vertical or horizontal. Valve will
open with 3" of water pressure.

AH326D | Check valve 1-1/2" NPT (3" H.O cracking pressure) Blowers
AH326F | Check valve 2" NPT (3" H.0 cracking pressure) Blowers
AH326G | Check valve 2-1/2" NPT (3" H:0 cracking pressure) R7 Blower

Relief Valve

By sefting a relief valve at a given pressure/vacuum you can
ensure excessive duties will not harm the blower or products in

your application. AG258 / AN225 PV Series
AA307 |Relief valve For pressure, 3/4" NPT, adjustable 2-25 psi 6066, 2567 Series
AA600 |Relief valve For pressure, 3/8" NPT, adjustable 2-30 psi 0823

AG258 |Relief valve 1-1/2" NPT adjustable 30-170" H.0, vac. or press., 200 CFM max. | Blowers

AG258F | Relief valve 2-1/2" NPT adjustable for higher flows, vacuum or pressure Blowers

PV065 | Relief valve For pressure, pre-set for 6.5 psi, 1-1/4" NPT connection (60Hz) R3H Blower

PV072 |Relief valve For pressure, pre-set for 7.2 psi, 1-1/4" NPT connection (60Hz) R3H Blower

PV084 | Relief valve For pressure, pre-set for 8.4 psi, 1-1/4" NPT connection (50Hz) R4H Blower,R8H, R9H
PV091 | Relief valve For pressure, pre-set for 9.1 psi, 1-1/4" NPT connection (50Hz) R4H Blower, R9H
PV098 | Relief valve For pressure, pre-set for 9.8 psi, 1-1/4" NPT connection (50Hz) R7H Blower

PV102 |Relief valve For pressure, pre-set for 10.2 psi, 1-1/4" NPT connection (60Hz) R7H Blower

AN225 | Relief valve 15-45 cfm, 3/4" NPT connection, adjustable 0-20 psi 2080, 3080, 4080 Series

Service Kit
If pump performance on rotary vane models diminishes,

installation of the Service Kit replacement pars will have it
performing like new again.

K479A | Service Kit Includes items for unit repair 0823 Model

K504 Service Kit Includes items for unit repair 6066, 1290 (uses 2)
K583 Service Kit Includes items for unit repair 2567 Models

K584 Service Kit Includes items for unit repair 2080, 3080, 4080 Models
K585 Service Kit Filter/Muffler Kit only 2080, 3080, 4080 Models

13




North American
Representatives
and Distributors

A substantial stock of vacuum pumps,
compressors, air motors, parts and

(A) Distributor-plant-use sales only.

(B) Manufacturers Representative —
0.E.M. and plant-use sales.

(C) Gast warehouse and sales office -
O.E.M. and plant-use sales.

(D) Gast service center.

@ James E. Watson & Co.
(B) 29 Doran Ave.
Marietta, GA 30060
Ph, 404/422-1154
James E. Watson & Co.
Bimmingham, AL
Ph. 205/663-6678

Ph, 615/331-5716

I’

@ Franklin Electrofiuid Co., Inc.

Ph. 1-800-238-7500

Franklin Electrofiuid Co., Inc.
(B) 8900 Crystal Hilt Road

Ph. 1-800-264-7406

@ Brenner-Fiedler & Assoc., Inc.
(B,D) 13824 Bentley Place

Cerritos, CA 90701

Ph. 310/404-2721 &

Ph. 714/521-6280

Ph, 1-800-843-5558

Brenner Fiedler & Assoc., Inc.

Brenner Fiedier & Assoc., Inc.
(B) 2117 South 48th Street #102

Ph. 51 W42é—8500

@ Fiero Fluid Power, Inc.
(B) Suite 104
10515 East 40th Ave.
Denver, CO 80239
Ph. 303/373-2600
Fiero Fluid Pawer, Inc.
(B) 2155 South Main
Salt Lake City, UT 84115
Ph, B01/467-4622

@ Ohtheiser Corp.
®) 17 Rose Ave.
West Hartford, CT 06133-0332
Connecticut only 203/953-7632
New England States 1-800-858-9368

Dees Com.

(A) 8860 Keiso Dr.
Baltimore, MD 21221
Ph. 410/574-2900

Die-A-Matic, Inc.
(&) 119 Brown St.

Pittston (Wilkes-Bae), PA 18640

Ph. 717/655-6831

Die-A-Matic, Inc.
{A) 650 N. State St.

York, PA 17403

Ph, 717/846-9300

Van-Air & Hydraulics, Inc.

Van-Air & Hydraulics, Inc.

“{A) 525 E. Woodlawn Ave.
Maple Shade, NJ 08052
Ph. 609/779-7300

505 Washington Ave.
1 Caristadt, NJ 07072

accessories are carried by the offices listed below.

(®) San Diego, CA a3

2. Gulf Controls Corp.

(B) 5201 Tampa West Bivd.
Tampa, FL 33614

Ph. 813/884-0471

Ph. 1-800-282-9125

North Little Rock, AR 72113 CGAST

AR only 1-800-272-5665 . Gast Midwestem Sales Office
Ph. 501/771-4170 {C) 755 N. Edgewood

Franklin Electrofiuid Co., Inc. Wood Dale, IL 60191

5609 South 14th Street Ph. 708/860-7477

F1. Smith, AR 72901 @

Ph. 5016467448 D & F Distributors

(B) 6309 Ulrich Avenue
Louisville, KY 40219
Ph. 502/968-0107
Ph, 1-800-45-PUMPS

D & F Distributors, Inc.
(B) 1144 Indy Court

Evansville, IN 47711

Ph. 812/867-2441

Ph. 1-800-45-PUMPS

\
@/ John Henry Foster Co. Inc.
(B) 4700 Lebourget Drive

St. Louis, MO 63134-0820
Ph. 314/427-0600

Ph. 1-800-444-0522

lsaés Fluid Power Equipment Company

(B) 8746 East 33rd Street
Indianapois, IN 46226
Ph. 317/898-3486

Isaacs Fluid Power Equipment Company
Ft. Wayne, IN
Ph. 219/747-9804

Isaacs Fluid Power Equipment Company
(8) 1023 E. Fourth St.

Dayton, OH 45402

Ph. 513/228-7774

Isaacs Fluid Power Equipment Company
(B) 1840 Amberawn Dr.

Cincinnati, OH 45237

Ph. 513/761-8855

Isaacs Fluid Power Equipment Company
{B) 928 Eastwind Drive, Suite 205

Westerville, OH 43081

Ph. 614/895-8540

@ Skarda Equipment Co., Inc.

(B) 2563 Famam

Omaha, NE 68131

Ph. 1-800-228-9750

Ph. 402/422-0430

Skarda Equipment Co., Inc.
(B) 3545 Third Ave.

Marion, IA 52302

Ph. 1-800-228-9750

Skarda Equipment Co., Inc.

Des Moines, tA

Ph, 1-800-228-9750

Skarda Equipment Co., Inc.
(B) 10139 Kaw Dr.

Edwardsville, KS 66113

Ph. 1-800-228-9750

Skarda Equipment Co., Inc.
(B) 313 N. Mathewson

Wichita, KS 67214

Ph. 1-800-228-9750

D&LPumps.lnc.

(B) 2845 Sharon Street
Kenner, LA 70062
Ph. 504/467-2490

' @ William H. Nash Co., Inc.

(B) 23910 Freeway Park Drive
Farmington Hills, Mt 48335
Ph. 810/477-5800

William H. Nash Co., Inc.
(B) 4134 36th Street S.E.

Grand Rapids, MI 49512

Ph. 616/949-4900

William H. Nash Co., Inc.

Flushing, Mi

Ph. 810/732-7272

Midwest Machine Tool Supply
230 Commerce Circle South
Minneapolis, MN 55432
Ph. 612/571-3550
Ph. 1-800-327-9523

19/' Kinequip, Inc.

(B) 365 Oid Niagara Falls Blvd.
Buftalo, NY 14228-1636
Ph. 716/694-5000
Ph. 1-800-982-8894
Kinequip, Inc.
Johnstown, NY
Ph. 1-800-982-8894
Kinequip, Inc.

{B) Rochester, NY
Ph, 716/272-1590
Ph, 1-800-982-8894
Kinequip, Inc.

(B) Syracuse, NY 13211
Ph, 315/458-4115
Ph. 1-800-982-8894

Hydraulic & Pneumatic Sales
(B) 11100 Park Chariotte Blvd.
Charlotte, NC 28241
Ph, 704/588-3234

@
\£1 RAF Fluid Power, Inc.
(B) 23775 Mercantile Road
Cleveland, OH 44122-5990
Ph. 216/464-8990

@ Southwestem Controls
(B) 9912 B. East 45th Place
Tulsa, OK 74146-4752
Ph. 918/663-6777
Ph. 1-800-658-1570

Southwestemn Controls
(B) 6720 Sands Point

Houston, TX 77074

Ph. 713/777-2626

Ph. 1-800-444-9368

Southwestem Controls
{B) 8808 Sovereign Row
Dallas, TX 75247
Ph. 214/638-4266
Ph, 1-800-444-9367
Southwestem Controls
(B) 859 isom Road
San Antonio, TX 78216-4035
Ph. 210/340-4111

@ Allegheny Fluid Power, Inc.

@ Mesa Equipment & Supply Company
(B) 3820 Commons, N.E.
Albuquerque, NM 87109
Ph, 505/345-0284
Mesa Equipment & Supply Company
(8) 1342 Lomaland Drive
El Paso, TX 79835
Ph. 915/584-1414

C.A. Weaver Co,, Inc.

(B) 2420 Grenoble Road
Richmond, VA 23294
Ph. 804/672-6501
C.A. Weaver Co., Inc.

(B) 7562 HI Tech Rd.
Roanoke, VA 24019
Ph. 703/563-9761
C.A Weaver Co,, Inc.

(B) 2430 Alabama Avenue
Norfolk, VA 23513
Ph. 804/857-8700

@ Air-Oit Products Corp.
(B) 6353 Sixth Ave. South
Seattle, WA 98108-3437
Ph, 206/767-7750
Ph. 1-800-282-2672
Fax: 206/762-4736
Air-Oil Products Corp.
(B) 2400 E. Bumside St.
Portland, OR 97214
Ph. 503/234-0866
Ph. 1-800-242-2672
Air-0il Products Corp.
(8) 865 Conger Street
Eugene, OR 97401
Ph. 503/485-2022
Ph. 1-800-322-2672

Fluid System Components Inc.
(B) 3154 Gross St. .
Green Bay, W1 54307
Ph. 414/337-0234
Fluid System Components inc.
(B) 2315 South 170th Street
New Berlin, W1 53151-2701
Ph. 414/827-2700
@ J.E.M. Fluid Power, Inc.
(B) 2182 Dam Rd.
West Branch, MI 48661
Ph. 517/345-1180

@) S35 con.

(C) 2300 Highway M-139
(D) Benton Harbor, Mi 49023-0097
Ph. 616/826-6171

@ C & F Machinery
(A} 91-060 Hanua Street
Kapolei, Hawaii 96707-1777
Ph. 808/682-1541

@ Gamess industries, Inc.
(B) 6317 Nielson Way
Anchorage, AK 99518
Ph. 907/562-2933

CANADA

ONTARIO
Wainbee Ltd.
Windsor
Ph. 1-800-265-0929
Wainbee Ltd.

(B) 1590 Liverpool Court
Ottawa, Ontario K1B 4L.2
Ph. 613/744-1720

Wainbee Ltd.
(A.D} 5789 Coopers Ave.
Mississauga, Ontario L4Z 3S6

Wainbee Ltd.

B Unit 4
65 Trilium Park Place
Kitchener, Ont. N2E 1X1
Ph. 519/748-5391
Wainbee Ltd.

(B) 1909 Oxford Street East, Unit 45
London, Ont. N5V 4L9
Ph, 519/451-6266
Fax: 519/451-5566
QUEBEC

Wainbee Ltd.

{AD) 215 Brunswick Bivd.
Pointe Claire, .. HIR 4R7
Ph. 514/697-8810
Wainbee Ltd.

(B) 1990 Quest Bivd. Charest

Quebec City, PQ. GIN 4K8
Ph. 418/683-1956

Wainbee Ltd,

(B) 1932 St Paul Bivd,
Chicoutimi, PQ. G7K 1H2
Ph. 413/698-4884

BRITISH COLUMBIA

Wainbee Ltd.
(B) 2231 Vauxhall Place
Richmond, B.C. V6V 125

Wainbee Ltd.

{B) 10336 59th Avenue
Edmonton, Alta, T6H 1E6
Ph. 403/434-9528
Wainbee Ltd.

(B) 7407 44th St. SE.

Wainbee Ltd.

(B) 1333 Border St. #4
Winnipeg, Man. R3H ON1
Ph. 204/632-4558
Ph. 1-800-663-1393

MARITIME PROVINCES

Wainbee Ltd.

(B) 10 Thomhill Drive, Suite #5
Dartmouth, Nova Scotia
Halifax B3B 151
Ph. 902/468-1787
Ph. 1-800-667-1787

SASKATOON

Wainbee, Ltd.

437 34th Street
Saskatoon, Sask. SKS 0S9
Ph. 306/852-1433

NOHTH BAY

Wainbee, Ltd,
1954 Main Street West
North Bay, Ont. P1B 8K5
Ph. 705/472-4244

Ph. 1-800-461-9534




FCONVERSION CHARTS
E .
b °
PRESSURE CONVERSION TABLE
Lbs. Per Atmospheres  Inches of Millimeters Inches of Meters of Milli Kilopascals
l $q. Inch : Mercury of Mercury Water Water Bars
1 .0680 2.036 51.71 27.73 7037 69.0 6.895
14.70 1 29.92 760 407 10.33 1013.3 101.36
4912 .0334 1 25.4 13.6 .3452 33.86 3.387
I .0193 .001315 .03937 1 5358 0136 1.33 .13307
.0361 .00246 .0735 1.868 1 .0254 249 .24891
1.422 .0967 2.895 73.55 39.37 1 97.98 9.8047
14.50 .0009869 .02953 .750 .4018 .01021 1 .09998
.145 .00986 .29529 7.4996 4.0174 .10206 10.01 1
I VOLUME FLOW CONVERSION TABLE Power and Heat Flow Conversion Table
. cfm cfh gpm m’h IIs hp(U.S.) ftilb/min Btu/hr Btu/min w kcal/min
1 60 7.4805 1.6990 47195 1 33000 | 2544.4 | 42.407 | 745.70 | 10.686
1/60 1 .12468 .02832 *.007866 .000030303 | 1 .07710 | .001285 | .02260 | .0003238
l .13368 8.0208 1 22712 .06309 .0003930 12.969 | 1 1/60 .29307 | .004200
.58858 35.315 4.4029 1 1/3.6 .02358 778.17 | 60 1 17.584 | .25200
2.1189 127.13 - 15.850 3.6 1 .00134 44.254 | 3.4121 | .05687 1 .01433
l ' .09358 3088.0 | 238.10 | 3.9683 | 69.780 | 1
Temperature Conversion Chart
l °C =% (°F -32) °F = (%¥°C) +32 TABLE EXAMPLE:
Absolute Kelvin = °C +273.15 Rankine °F = +459.67 To Convert 100 °C to °F look up 100 read left
To Convert 100 °F to °C look up to 100 read right
I~
to °F From to °C to °F From to °C to °F From to °C ',
l -148.0 -100 -73.33 +50.00 +10 -12.22 161.6 72 $22.22 g
-130.0 -90 -67.78 +53.6 +12 -11.11 165.2 74 23.33
-112.0 -80 -62.22 +57.2 +14 -10.00 168.8 76 24.44
l -94.0 -70 -56.67 +60.8 +16 -8.89 172.4 78 25.56
-76.0 -60 -51.11 +64.4 +18 -7.78 176.0 80 26.67
-58.0 -50 -45.56 +68.0 +20 -6.67 179.6 82 27.78
; -40.0 -40 -40.00 +71.6 +22 -5.56 183.2 84 28.89
l -36.4 -38 - - -38.89 +75.2 +24 -4.44 186.8 86 30.00
-32.8 -36 -37.78 +78.8 +26 -3.33 190.4 88 31.11
-29.2 -34 -36.67 +82.4 +28 -2.22 194.0 90 32.22
-25.6 -32 -35.56 +86.0 +30 -1.11 ) 197.6 92 33.33
l -22.0 -30 -34.44 +89.6 +32 0.00 201.2 94 34.44
-18.4 -28 -33.33 +93.2 +34 +1.11 204.8 96 35.56
-14.8 -26 -32.22 +96.8 +36 +2.22 208.4 98 36.67
-11.2 =24 -31.11 +100.4 +38 +3.33 212.0 100 37.78
' -7.6 -22 -30.00 +104.0 +40 +4.44 230.0 110 43.33
-4.0 -20 -28.89 107.6 42 5.56 248.0 120 48.89
. -0.4 -18 -27.78 111.2 44 6.67 266.0 130 54.44
+3.2 -16 -26.67 114.2 46 7.78 284.0 140 60.00
+6.8 -14 -25.56 118.4 48 8.89 302.0 150 65.56
+10.4 -12 -24.44 122.0 50 10.00 320.0 160 71.11
+14.0 -10 -23.33 125.6 52 11.11 338.0 170 76.67
l +17.6 -8 -22.22 129.2 54 12.22 356.0 180 82.22
+21.2 -6 -21.11 132.8 56 13.33 374.0 190 87.78
+24.8 -4 -20.00 136.4 58 14.44 392.0 200 93.33
+28.4 -2 - -18.89 140.0 60 15.56 410.0 210 98.89
' +32.0 0 -17.78 143.6 62 16.67 428.0 _ 220 104.44
+35.6 +2 -16.67 147.2 64 17.78 446.0 - 230 110.00
+39.2 +4 -15.56 150.8 66 18.89 464.0 240 115.56 Q
+42.8 +6 -14.44 154.4 68 20.00 482.0 250 121.11
l +46.4 +8 -13.33 158.0 70 21.11
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Warranty

REGARDLESS OF CAUSE, if a product you buy from this brochure does not work right, Gast will repair or replace it
once, at no charge, for up to one year from the date of shipment from the factory. In the course of repair or
replacement, Gast may send you written recommendations on how to prevent a problem from happening again. Gast
reserves the right to withdraw this warranty if you do not follow these recommendations. Customer is responsible for
freight charges both to and from Gast in all cases. This warranty does not apply to electric motors, electrical controls,
and gasoline engines, which Gast obtains from other manufacturers. A motor or engine carries only the warranty of
the company that makes it.

THIS WARRANTY IS EXCLUSIVE AND IS IN LIEU OF ALL OTHER WARRANTIES, WHETHER WRITTEN, ORAL OR
IMPLIED, INCLUDING THE WARRANTY OF MERCHANTABILITY AND OF FITNESS FOR ANY PARTICULAR PURPOSE.
GAST’S LUABILITY IS IN ALL CASES LIMITED TO THE REPLACEMENT PRICE OF ITS PRODUCT. GAST SHALL NOT BE
LIABLE FOR ANY OTHER DAMAGES, WHETHER CONSEQUENTIAL, INDIRECT, OR INCIDENTAL, ARISING FROM
THE SALE OR USE OF ITS PRODUCTS.

Gast's sales personnel may modify this warranty, but only by signing a specific, written description of any
modifications.

DISCLAIMER

The information presented in this catalog is based on technical data and test results of nominal units. It is believed to
be accurate and is offered as an aid in the selection of Gast products. It is the user’s responsibility to determine
suitability of the product for his intended use and the user assumes all risk and liability whatsoever in connection
therewith.




APPENDIX C

DATA COLLECTION SHEETS -




STIX' #H3IMOTg

(stemun) sjuswwo) (1u/moy) (O%H sayouy) (4, (O®H sayoui) (N/A) awil sleq
Aq abesn ainssald ainjesadwa)] wnnoep élealuy uodn
paxoayd lamod 1?n0 1?0 191U Butuopoungy
Jamolg

YNITOHVO HLNOS ‘G4V NOLSITHVHO
p-SS 3LIS
(9MA-ZMA) L# WILSAS HAMOd
133HS NOILO3ATT0D Y1va




STIX HHIMOTg

(siemur) sjuaWwWo) (au/moy) (O%H sayoui) (4,) (O°H sayau) (N/A) awiy ajeq
Aq abesn ainssaid ainjesadwa] wnnaep élealy uodn
PaxI3yd Jomod WBIn0 - 1I|/jINO BIY| Bujuoijoung
lamojg

VNITOHVO HLNOS ‘d4V NOLS3ITHVHO
Ip-SS LIS
(9MA-ZTMA) L# WIALSAS HIMOE
133HS NOILO3 1109 Viva




STIX HH3IMOTE

(siemu) sjuawwo) (1u/mx) (O%H sayour) 3, (O%H sayou) (N/A) awi} aleq
Aq abesn ainssaid ainjesadwa) wnnoep Zleally uodn
pa32ey) lomod 120 19IINo 18U Bujuopoung
Jamolg

VNITOHVYO H1NOS ‘4dVY NOLS3THVYHO
Ip-SS ALIS
(9MA-ZMA) L# WILSAS HIMOd
133HS NOILO3 1100 viva




STIX 1#H3IMOT1E

(stemu) sjuswwoY (1y/m) (O%H sayaut) d2,) (O%H sayauy) (N/A) awiy ajeq
Aq abesn ainssald ainjesadwa} wnnaep éleauuy uodn
pa)dayd lamod 1IN0 570 To) 191U Bujuoroung
Jamolg

VNITOHVO HLNOS ‘d4V NOLSITHVHD
L-SS 3 LIS
(9MA-ZMA) L# WILSAS HIMO1d
133HS NOILO3 110D Viva




STIX ¢#dIMOTG

(sienuy) sjuswwo) (au/moy) (O%H sayouy) (4,) (O°H sayauy) (N/A) awy) aleq
Aq abesn alnssaid ainjesadwa) wnnaep éleausy uodn
payoayo lamod ET i Te} 1IN0 1)U} Buuopoung
Jomo|g

VNITOHVO HLNOS ‘d4V NOLS3THVHO
Ly-SS 31IS
(ZEMA-LMA) 2# WILSAS HIMO19
133HS NOILLO3T10D Viva




SIX'c#daIMOT1g

(stemu) sjuswwo) (au/mx) (O%H sayauy) 4, (O%H sayau) (N/A) awiy ajeq
Aq abesn ainssaid ainjesadwaj wnnoaep éleaily uodn
pay29y9 lamod 1BIno ET o) 191Uy Bujuonoung
iamolg

VNITOHVYD HLNOS ‘d4Y NOLSITHVHD
Lp-SS ALIS
(ZLMA-LMA) 2# NILSAS HIMO01g
133HS NOILD3T102 V.iva



SIX'e#daMOTd

(sremui) sjusWIwWo) (au/my) (O%H sayouy) 4, (O%H sayaui) (N/JA) awiy aleg
Aq obesn ainssald ainjesadwaj wnnoaep lealuy uodn
pa329yd . lamod EN L To) T To) 191u] Bujuopoung
lamoig

VNITOHYO HLNOS ‘G4V NOLSTTHVHO
W L-SS LIS
| (ZLMA-LMA) 2# WILSAS HIMOTE
133HS NOLLOF 110D V1va

| T T o o T T T



SIX e#damMmo1g

(siemui) sjuswwon (1u/mx) (O%H sayouy) (4, (O%H sayauy) (N/A) awil ajeq
Aq abesn ainssald aimesadwa] wnnoep élealy uodn
Pa)I3YY 49mod IO Pno 191U) Bujuooung
lamolg

VNITOHVO H1NOS ‘d4V NOLSITHVHD
L-SS LIS
(TEMA-LMA) 2# WALSAS HIMmOo1d
133HS NOILO3T1109 V1va

o



